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(54) SYNCHRONOUS RECTIFYING CIRCUIT AND FORWARD CONVERTER POWER UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To raise power efficiency, 
by removing reactive currents. 

SOLUTION: A synchronous ratifying circuit 101 has an 
FET 5 for rectification, an FET 6 for commutation, a 
drive means 1 1 0 for driving the FET 5 by a monostable 
multivibrator IC 1 9, and a control means which detects 
the quantity of timing slippage between the turning on of 
the FET 3 and the turning off of the FET 6, and controls 
the drive means 1 0 so that the FET 6 may be turned on 
just before the turning on of the FET 3. The control 
means has a first detector 1 1 1 which detects the timing 
of the switching of the FET 3, a first control signal 
generator 112 which gives the drive means 1 10 trigger 
pulses synchronously with the turning on of the FET 3 
and turns on the FET 6, a second detector 113 which 
detects the timing of the tuning off of the FET 6, a 
second control signal generator 1 1 4 which gives the 
drive means 110a control signal geared to the above- 
period of the FET 6. 
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(57) mm] 



[ran *8Mi»t«rtt< u «asa*s:iK<-r5o 

1 0 1 fi, S^ffi F E T 5 
MFET6d: x ty^f-^^/W^U 

-^ici9(a^FET6 frKtti-SKft^s 1 1 0 

F E T 3 <D& — l^^T^h F E T 6 <D& — Z/$~7(T)& 
4 % >?1f ttfir^fcl LF ET6^FET 3 
><DW.mz? X 5WB»?Sl l O£*0» 

i-5*y»^a^sr«-rso ftWP^att. fet3^ 
yfv^^ s v^^^^^io^gpi 1 1 
f e t 3 - y t y^i^ffl LtSftfS i i ofc h y 

# /nVu* ^4x.FET6^^" Vt>$t5S 1 £>SJ#? 
it ^r±f&& 1 1 2 t % FET6^-yt7^-f;y/ 

X.FET6 wtyfflBS SrftJiiPl- 5^2 o»JW«*^ 




1 

is^ h 9 >*<o 2 ft« =3 -/u vtik+Kmm x^itmmm f 

fltrlEteSEffl F E Toy— hS«£^Krr<5^9)^ t > 

WiE^^w iy?-(n9—is*zs9>( * ^^{ca-t* striate 
SfflFETco^-^^^^ * ^yto-rtim&ikto^ 

ittrf5£;*>f y^oiz— ^^^>r ^y^t*ou tfrfs 

to * -f 5 V ^ ^/TtS 2 <o«IS3ifB-B-S:**i- 5 SB 2 oft 

f e T<n*ismm&mm-fz>tzib<Dm 2 -^-^^ 
mmmm^&a. sfiiefc^/BFET^ mmmi<Dmm 

2 (OftJi&plf -J^c J; U ft £ 5 mm td Vf* V £ itfc &> t lc * 

mum 1 ^ftiwfs** 5 a* ^f>y # a;^^- £ , h& 
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*L£mFlE^VWM^oT. HftSBteiSftfflFET^y— h« 
5FETt^i9, 

h%mi(Dl"<;uttj:i9 . t £^ 2 <D w</w<b ft 

Mishy^A^^MrfBhy^u^wc^s^ 
mzm 1 co^^pft fir&m 1 ^ w-<^o <t zmmm 1 

icj: 19. hIiIB±^^ 5/^^— ^v^-r ^ ^^m-t 

30 MrlE^2cortg|Sy- Kt^^vKolBlcRitbttfcJBl 
^nfc^2 0ffifet^ x 

Ilii hMEIB 3 op^gpy - o^fcRtt ^>nfcm 3 

40 fufS^ 2 60^^35 Ji N 

y- Kfts^MnetiiEffiF et^- hma^ssastt 

HUlE^< s/77 OttJ^^ t HUfSteSEffl F E — h S 

y * mm&wim&ffim f e T^y- h sffitcg^K $ *u 
^^^mffi^Huiem2os6t^^Lr^9> Ktc^ 
50 tstixi^z 1 1 t>\zmmm 2 <n&tom^<Dm*i#*t * 



3 

k-tz 4 mML<Dmmmffi®& 0 

5FET1?fc^ 

iirlE^y^^— y^A^/q^i/- *EBf4, £ fete 
fx, mfIS h y ^fAAfiS^^ME h y # w</M£fc5 £ 

jjffi* t <omizwt btitcm i <omm t . 

■fixKUaiW-B^rtlBBi:, 
bftfc!&2 0«ia<!:, 

mmm 2 commit, 

tc^u> b b^^xk. 

mxffi+kftz^jr-b'k&m-rzzk&ftmk-rz 
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»6^ettoiqfflaESKiB]BS. 

6 IdlBttonfflSiElpiBo 
54h7^i:, 

i!Uf5£ h 7 V * tf> 2 ftfll tcM jg $ ft fcflffi SrSflM- 5 

hS^^HUlE^h^>^CD2*{|IJ^ ! y hSmcgaR 

§E£ h 7 V*0> 2 /u K«^«c«KUfcaE«flB F 

ETtv 

h7^02ftW;x FWCiSUcttlFET 

flWEte«ffl f e tcd*? — bmrnzmm-Tzmm^mk . 

mrfHteatffl f e t ^gfffB^x 5; ^ ^ i/<nWM 
30 J; 5{CHulBK»^SSr*J»i--5SJ«^ 

WMo 

l 0 ] WEBS^fttt, 
HulS^-r y^co^-T ;y^j5iU ^ 

40 

->^-V^^^yci6<7)m 1 Ofi|»fi^S:^-r5S5 1 (7) 

f e T<D*ismm&mm-fz>frtb<Dtg 2 (ommm-^^ 

50 itWEJEft^&te, HufEteaE^FET*:, ffirlESl^>»J» 
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2 co^jwt^-ic j: -5 «m *r *t *■ v $ *fc *> t \c * 

tLSFET"C*>9. 

t &^-rz> z t zwmt-fzm&m 9 *fcf* i o ic 

[OOOl] 
[0 0 0 2] 

f«h7^ OUT, ih7>xi#t5) ^fi, 1 

8Rl±, f 10 [W] fyxv)** 
[0 0 0 3] i4(r«^)7^!7 - KS! = 

^©^yhP-;n C2 o i \zx vmrnzth. ± 

FET3t ± h9l'X(D2&:m$L2 b\Z±&£titzX 

* v^ymm&mffi-tzmmmffiiBi&i 0 3t, mm 

«BE*rT»fti-«¥»lHl»l 0 2 ^ixtv^o 

-r^>o HfflsatimK i o 3 fi. h««as2&#i»2 

£*LfcMffiJ8 FET5h h««*S 2 2 b (7) 

^ixfcg^ffl F E T 4 5 £ ^r^r-r 5 0 SStffl FET5fc 
£tf*E»£S!FET4 5^(i, pft+^FETiHt 
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^fflFET 5*5<ttSbStfflFET4 5^Vy^|:$, 

T5(i. ±^-T y^FET3#*VLTV**J:*fc:tf-l<' 
t^FETt'fe^ ¥»[§]& 1 0 2(Df 3 - *=i>f/U7 

S»«K»fP«ri-Sfc»fcR»t6ixfct>©'e*>a B 
fiifFET4 5ll ±^^fFET3^t7Lt^ 
10 5i^|Ctyt5FET-CfcO, ^a — P^^/IsHcW 

fPSr-f *fc»lJiR»tb*tfct«>"e*)S. 
[0 0 0 4] r<z>J:5fc* 7*17— K5!=3>v<— 

fix tffiffi F E T 5 t ttffl F E T 4 5 <!: $r^SC t y 
i^i/fFET3WyUv^<}:tl:±h7 
^2^)1 2 atflllCaQ*/^^— h<D 

-o*>*o 7y-j^-f-/H3^-^isit & 

ifflFET5:SttfiC, ±^5/fFET3^t7U 
V^£#^ «E«6;BFET«:;*-V$ii\ ih7^01 

[0 0 0 5] 

^JtMlEiJHsJft 1 0 3K:i3l*"Crt\ 2&*Mft2b<E>ffitt 
ofcttJC 6gfflFET4 5«^^-yt7tt 

fflFET45^8«fflFET5 (*fcfi*©rt»**^ 

i o J*ttu m^Mt>& [a] hio 

[ooo6] £fct>uktc, mffimm<oifeTwi<D^^ 

ffllcteglFET4 5 Sr^-V;^ ^^ttfc 
teiftSHIHfclfcl^-C, MFET4 5^Sa^^- 

»^^-yt7t*(!f > 2SIS2b^SfflFET 
4 5 0rt««ty>ft- K-»t«iFET5 

[0 0 0 7] **Wr±roj:5*a*<o«WISrW8ti-s 
50 [0 008] 
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JH-smffiSr^'f J; 9 yfy^ts^ y 

>-*<0 2 »c«=i-/u K^fc8a*Lfc*«tfB FETi, 
[0 0 0 9] 

^^co#|j&£^i-[H]S&|gi-e&£ 0 El 1 00^7^- 17— ki^i 

[ 0 0 1 0 ] ± b 7 2 IS, 1 2 a £ 2 

2bt!rttSo lfttll2a©*s'h«^ (it^I 
%WM<Df$i+) n s «EAA*^l^»fifcSjxTV^So 

SrUkfiUfcy h*?-2 a-h 1 2 aO = -^K« 

=f- m^(OmmM<D^) £ 1 Ki»^2 a - 

/UK«HF WtKOmmmnffi*) $:2Mn-;uK^ 
2b-ci:W5o £fc, t^yfFET3tt, 
bmfcA&ftmzWltftbtlti^ls ho- ;H C201C 

SHttSat, KWvti)i s ih7^2^i|>:*»2a 

KJtlfcnMOSFET'efcS. ft*5. i^^fFE 

K^^i~o 3yFn-/HC2 0 1lt i^^f^fFE 
T3^hiftA*»»U ±^7fFET3^ 
-< :y^^IW£-d:£o FET3I1 ftSftfl; 

JEEaSfltiHlSixfc 1 frmB2 a £rX^ yfymii f- 

^^K^bHarrSwtJciD) . 2&#»2 b ic^>f 

[ooii] l^&g«t[El3g ion! ± h 7 ^*<£> 2 

T*£> 9 . ^ffiffi FET5h egtffi FET6^ &ffl¥ 



(5) EfBB^I 1 -2 0 6 1 1 8 
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mt. mm^&i i 0£«r*rt-5 o sffifflFETsit 

V- htgM^i h ^ 2 CO 2 y hffi^ 2b- 

"f 2 &<HJ=i-/U K«S^ 2 b - c KBMKSttfc n 

MOSFETT'^o ttiFET6(t y-* 

««^^7^K«cftjttSix. KWyiW2M^y 
hiS^2 b-hl:i^tlfcnMOSFETt*fcS„ ft 
£n 6«I F E T 5 J; t/fill F E T 6 O i/y^W* 

[0 0 12] SJflP^Sf*, 5/fFET3^-y 
*7 9 4 % i3j;^>fyfFET3(D^-yt 
^ y^lC*rt5£iSlFE T 6 <D# — >^7^-{ 

* Vi/o-rns&8!*nu esfflFETe^ ±*>r * 

yfFET 3cO^ — ^^><D\MMIC? — >^7-t 

1U> *i©BI«*t«»l I2i, fB 2 Ai«B 
1 1 3t. m 2 <OW»«-§-**» 1 1 4£«:Wi-5 0 
20 [0 0 13] f£lcO^£pgfll 1 lfi x ^-Y^fFET3 
COJ*>T * >^£1££aU ^<D?<<( * i>-y& 

;^f7^10tfo5o /^h7^10lt 1#: 
tfilOai, 2ftt^l0b.^fU it^y-K 
C \zm 1 <0«kftifS*S:4ric-*- So ' h 9 1 0 
UMMftl 0 a CO** h«^fi±^>TjxfFET3©y 
— hWEAlCgaRStu lftt»10aioit;2StS 
1 o b(0 = — yuK*f-tt^7^KliiSBKSft % 2^#^ 
i o bco** — Kcic«Ksnrv^. 

30 [0014)11 <DmW{Bfk±fiL& 1 1 2 (i, fg 1 cr>^ 

^Dcora{^tte>^fc=j v^v-^2 5 y — kd t # 

[0015] 12 cO^§15 1 1 3 ^ teStffl F E T 6 CO 

40 ::t'(l y-r^— K2 i SSt2 2, 24i, 

p n pi/^^-7 h7V^^ 2 3 ^^f5 s ^-f 

sf— K2 1 cor y— K«ffi{iy— KK (^77720^ 

oy-h««Gic*ttSix-cv*a. ^^c. Sfei2 2it 
y- KKiy- hmffic tco^^^ij-^nrv^^o * 
fc, p n p h 7 y^ ^23 o-<-^iSiiy - KKC 

50 [0016]|2 <D»J»«*§-dferitg& 1 1 4 fi. m 1 i3 <fc 
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E{C±&irZ> fcO-Cfci?, -fy/Wll^ npn^ 
ACfjtf— 7 h^^v 5 ^^ 12t Jgiftl 3, 15—17 
3^7^14, 18^^-T5o ffi£rtl3H gj 
K I ^ I 2 «f f tt5 / - KH i 

<DmKwtrtbtix^z> Q ^fc, -rw<-^i i (-mm 

SH- SioftjDBt^Lowi/^if; 
— K I ^«L, fS 1 ^ftJft^H i g h U"</U<D t 

T 6 <D?-^*7?J * >V<D'ftim\Cfc Dfcftlf*D 

fi^^y-Knc^i-5 0 1-ft*P*>, ^fWWl 1 
H Ml^*0^H-§-^LowU^KO^#{C(i (±*>f 

£y — K I ^>Bj£U % 1 ^l&fctff #*SH i g h \"<)V 

i"*i4»ftifli#**iaK«t. ^ # ! i % 

Jl/i/^?-T:i>&\\ npn h7>^^l 2© 

-<-xtti[i, ■T*t«kiai«#**riS*ixay - K i t-S 
4te/-Kj ir^yy K«c|8!(tf)tiTioi9, JSgt l 

[0 0 17] Jraft^ai 1 ote, *J»^S^>bA*Stt 

3t^l*5«t^2<^SJffllfi-§-^oT, «fflFET6 

v/uf/qyu-^ i c (^e/^f ic) 19^ 
[0 0 18] I C 1 9f* s 7^ — v 5 * 

1 9 a t . y^^mmm^F i9bh h y #a;&« 

AJjiffi* 19c ^^f^O h y ^l/-</Mc/^5 <b ( h y # 
A*«B^ 1 9 c fc/^£<D h y #s</UXtf7^jj£tlZ> 

/^^hjastbm&u y<^^mmmm*i 9b«^ 
mti^it-r^tthic x^^^-v-^^-i 9 a ^ 
ft* h y #At!t&* i 9 c ^±ih<o ^ y # u-<;v\z.mt 
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/v^SrtB^-T^o 9 aiojztf^/u 

*«ffl«I£M 9 bttH2<OSJfflIft^^$tt S/ - 
KEfcffitt£*LT*3*9, hy^/AM^ 1 9c(j:f 

ttJjfcS^i 9 dl*/- KFtcg^$*vc^5 0 ^ey-eyu 
f ICl 9K£»9 /— b*F\zmt)£l£Z>s</l>X&feffim 
s</i>xkWl,. £fcy- KF^^SJxSft-g-tteaffl 

H Mx«TI?±iOTLC5 5 5S:fflV^ 0 ^ 

/ -^/i^ i c 1 9 n ^/u^^^pi^-e^^^ey ^7 = — 
r2 0fi m 2 <Dtkto&<o K2 i*5j:tflgfiL2 

2 ^ LTfigffi F E T 6 CO^- hS^G ^^tbf <5 Q 

[0019] i02it l^^«iffiiHiK ion: 

20 3>f;l/7t, 3yryf8 ££*-T£ 0 ^a— ^a-f/W 

[0020] miic^nm<DMmi<D7*7~- 

$>Z> 0 ^ll2{CjoV^T. (A) fi^^-^-/^FET3C0^ 
— bmfeA^ (B) li±^^fFET30KK>i 
30 SB («82a^a^KJSff) , (G) ttfeSSffl F E 
TO^ hillG^liE^K^^o £fc. (C) 

y-KcomjE&j^ mi<o&&m^) cd) k 

D<0«BE»» (*1<0*J»«*) , (E) 

«£E«* (*2^IM»«-S-) . (F) li/^KFOt£E 

K?F^ (teffi^>fy^/V^) v (H) teS— KH^lff 

(H2co^{f-^) , (i) fiy — K I comj£$im 
(Ttb«|*pm#) , (J) fly - K J coMEE&M 

r^vi 4<Di%*mn&$im xhz> Q 

[00 2 1] ±^>T^^FET3 0y-hHiA{l ^ 
40 is hP-/V IC20U:J:*)Hi gh U^</U (J^AT. * 
fCH i g h kmm-tZ) ^t^Low^/U (J^T, * 
Low^tfEtS) ic^S{c^Sj$tb5 (0 2 (A) # 

i:. ±^^y^FET3li^- ^tz^f— hM, 

ET 3ti^ — >^-7i-^ 0 ±^-<7fFET3^><y 

^-v^Mfi tio [t/^] o^ra^d^^, y-h 

"t~5o ^*-r yfFETS^yiTV^^^Il 
50 7 y ^ 2 (O 1 ftH 3 -/u KS^ 2 a - c tt / 7 > K (G 
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ND) *fc±^yfFET3lit7LT 
V>5ittt, lft«3-/vKJBf2a-c(i, it^m/EE 

ffifcfc* (0 2 (B) #fiB) D i^yfFET3^t 
VLTV^JHBB ^^^2 a - c # 1 

*y a-hJ:f9t(S«ffit*5SBPfl) ^SSEIQI 

Bfl-Cfc!K * F E T 3 ^7 trv^siri 

( 1 = — A- K*f- 2a-c^i y hffi^ 2 a 

-h(i2Scflj3-/wK$g^2 b-c J:<? twmffi^ft 

*fcteffifflRate:fc^-c«:, 2fc«i*yhiBf 2b- 

hli2*«3-;vKSf2 b- c «fc 9 

[0022] camna^&flESBRniccftu 2fc«* 

y hSHF-2 b -h#2S:fll=— ^K«*2 b-ciH 

& 5 1 , 2 ftiw a -/u k»t- 2 b - c \mmm 

F E T 5 OftHS**^ Kfc <fc <9 ^7 V K«ffirf+i6 
<OA«ffifc*7>:/£*L, 2 0C«2h^ h«8^2 b-hfi 
!ES&£ft50T\ £$ft/EFET5te^ — y^yf^o 
ftot, »E*JHIBfc::fcvvcrau 2&ffl^5/h«f 2b- 
h^f 3 -^n^/P7 ^f8W 9 ->m ^ L ft V ^ 
«^^7V K-»SE«6Jfl FET5^2 ftftijn -/u Kffi^ 2 
b - c k\f*il£S6-enffi&ffitl* ^b—^=i^/U7\C^ 

[0 0 2 3]-^ «E«ttJ(!IH^e>«E«»ilR|^aElkL, 2 
> h»T- 2b-h^2 ftfflja— K«ff 2 b - c 
£9 t(S«fflrtCft5i: % lffiffiFET5<Dy-MgM 

( 2 y hig^ 2 b - h) o«ffifi:teSftffl FET6 

wrtSMF^'f YK ct 5 * 9 ^ u^</ut$) 

5(4^ — >t7U te«SfflFET6tt©J»^a*5«tt^JB 

ET5{j:t7 v gSffiFET6fj:tyt*fe^ ^h— ^ 
/u 7 -^ffttttHhF 9 -*m^ L ft v *ffif-> ^ 7 > K-ME 

[0024] *%9]<z>i^89£ie[5ie i o i ii % fam^m 

jSXTfmn^mz «fc »9 ifESt^ F E T 6 coy- hlgG £ 

m f e t 6 1 m$tm fets^^^s a — /i^sai^ 

[0025] i^ffls^sK i o i (omm^wt 
(sb i ^^as null ^^j^ft#^a5 ii2, 

ft20tft«]ff 1 1 3. *2<0«J«l«#^aJl 1 4) *5 

J:iWBW#Sl l 0<©»flsSrB*lcttW1-a o *t\ * 

yfFET3^- MffiA^H i g hffel ± 
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yfFET 3 3&S^^bTV^5«ESE»lWI^*5V>-Ctt, 

^vw^ i ote. y — kcco^i (D^mB^ZH 

1 ghi^««ft5 (0 2 (C) #fig) o y-KC^Hi 
ghft<DT\ y— KD t^ey^f I C 1 9© h ]) #A 
M^19c) (4, «tt2 6^:J:0^5^K«tticfiM« 
£*l-c^5 (0 2 (d) #fis) 0 ^ty^uf IC19 

fi. KF (A*/W*ffi;fc«KPl 9 d) £rLowl^/U- 

tC»J#L (1212 (F) #fiS) . ^t7- RE (y^*^ 
t-«^19a) Sr^7^K«ffi^(ft«F-t-S (02 
10 (E) o y — KF^L o wft(OT% /^777 2 0 

f*. (^7^K«ffi) t£fitf*U Sfei 

2 2^UligFET6^- htSG^^VKS 
ffilC««N-5 (0 2 (G) MR) 0 ttoT, flEWHIHK: 

8KF ET6©y- h«ffiGrtS|^«firft<0TN 

^ 2 3f4^-^bT^o«9. KH<0»2<Otfe*PfS-?-ttfi 

tt2 4Jct o K«ffi:^c:fto•rv^-5 (0 2 (H) # 
fis) o kc^h i g hftcor\ >fy/Wi 

lfiy-Kl Sr^9vK«ffi^»«Fi-5 (0 2 (I) # 

20 fig) o /-Kl^^7^Ktffift©^ h7V^^l 
2i4^^LTV^ 0 

[0 0 2 6] ^>fyfFET3©y-MSA 

^Hi gh^&Lowic:«ftu s%»im^e>£«e»9m 

l^fttS^:, ^7^1 0(4y— KCOKl© 

tft*nfr§-Sr. HighHLow (GNDlffl (C^t 
(0 2 (c) #fig) D y— KC<DJSi<DtMWt-g- 
25 l o wjcaEft-rsi:. ^fy^- ^lili, ^9>K« 
ffi^««FL-Cv^^y- K I *mitrtZ> (0 2 (I) # 
BB) o &lt, ^yzyf 2 5*5«fctJ%a:2 
30 R«^|5iKi4, y— KDOfBlOfMfliA#S:GNDSffi 

(0 2 (d) #flB) o :o*/<^tt, ^ey^fic 
i9ohy^v^t4st,«)-efc^ hy^A^SST- 

19c KA^ixSo 

[0027] h y tfA^asB 1 i9cdhy ^vw^^a 

^$4x^5^, ^yv/uf ici9(t tH^MS^ 1 9 d 
Ktfl/^tlBAL, y-KF©6il/^f|f^ 
Low^Highl^b^t (0 2 (F) #fiS) , * 
fcGNDtfi[(Ci^lTV^r>f ^^-v^^-l 9 a 
40 &mMt-fZ> 0 *T* — *sm=F 19a J: «9 , 

£*U y - KE(^» 2 ©«»«^S^7 y Ktfi^?>± 
#£F*fl*£1-5 (0 2 (E) #fiS) o ftj3 % ^y^^! 
C 1 9 tt. ^</U^(g^Jffll5g^ 19b Ote (y — KE(0 
SS) ^R^^ ^^-^-^ Ku-</Ki±#t6* 

[0 0 2 8] y-KF^H i g h{C^{bi">5i:. /<y7 
T2 0i4 > ^ ^- K 2 1 ^ Lteiffl F E T(7)^- 
MiGS:Low^P)HighlCjEfc$-fr (0 2 (G) 
50 mm) . zti><c£ 9 6SfflFET6fi^-ytyt5. 
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. filffl f e t 6 <D^-y i o l-fsm <V&f 

[0029] mc^ &mmmz&^xi±, s-ff&h 

tz y - K E <om 2 OffrJWf-^H^i afcRfc _h# LtV^< 
(8 2 (E) #fiS) 0 nyr^tl 81*. EtSVDD 

-e je«k v ddh * tt 6 mm*-j£x 

>im so^tm^^^nassrro/— k j^ie (= 
yfyf i4<o«^raiE) fc<fc0£flrf-a o 

^ey^/i^ i c i 9tc h y af^A^asA^sn* ^ 

(^yfyti8osiIf) «5£<*So 
[oo3o] y - KEcoifi {'^uxmumm* i 9 b 

<£>ft;{i) ^gf^(7)^ ^ ^ ^ 7ft— ,u k v~</u* -e_h#i~ 

£<t. ^T;l/flC19li ^/U^^tH^^r^ih U 
7- KFcOgSffl/^ff t^rH i gh^HowCl 
(B2 (F) #Bg) , *fc^-f x^*— 

K«ffi£fc3 0 ^y^/u^I C 1 9om^/^u^*lJi, 

«fi[Ji#^«^«#-r5o /-KE^lttlMSlt 
_L^L^J: h y ^/^(DA^Kftrco^v^^-y- 1 

9<z>aj;^/i^#lte, j> y ^NVu^oA^ttHtron^^ 

[0 0 3 1 J 7— KF^L o vr{zmt1-Z>b. /<y77 
2 0 (iy — KK&rH i g h d^t> L o w{^{fc£ii\ figfc 
2 2^LT«ffiFET60y- MffiG^H i g h 
A^Low^^b$-er5 (IH 2 (G) #05) e r*Uc«fc 

^-^7|:{j:tio [^-/#] ©«FlB3ftS*^0. 

fflFET60^-yt7»C, K«ffiGa»S>J&gL 
2 2{cmffi/5 5 ^tt. gift 2 2<D^^^giE^T^^ 

*U wtLtcJ: »9 y— KHcom2(7)^ft^-^^ J /^^^ 
<OiE«£E^^StL5 (0 2 (H) #05) o -0^2 60 

— * i i*5y-Ki &mtgti*T\,*z>mmiz<nfr;- k i 

i-e^^tt5 0 F7^^12lt y — KltfjEttffi 
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[0 0 3 2] ±^^7^FET3coy- hmi&A 

J^LowHHi ghl:«U te«ES9Pfl^^K«S«ra 
i^it-tzt, VJ^* i of*, y— Kc©»i 

^>»*DfS#Sr L o wri^H i g hiC^ffc£-£5 (HI 2 

(C) #180 0 y-KC<7)^lco^ft#^H i ghC 
mt-fZk. * i l fiBaScUTV^cy— KI £ 
MWl^yyKffiW^ (B2 (I) #R5) 0 * 

10 fc, 3>7*^2 5*5j:t^figt2 6^5>?fcSCRa^lHl 
Kfi, KDO»l<Ofi|»fB#S:GND«ffi^e>jE« 
fitt-SMbS*. y-KDtCJE^/^Sr^-rS (B2 

(D) #^5) 0 /^jo s r<z>iE^/io*te, ic 

[0 0 3 3] J^TK. i^MSlHlK 1 0 1 0>mftl^ftK: 

J:S«fflFET6^)^-yt7^>f ^ vycoHfifbff 

1 4 OSS^IHflLEE) $:VDDl/-</H: LT h I) 

20 dS(ESKffllBJ:9tffi<**<l:9^ SSti 6. 17, *5 

[0034] 12«it i M^v^Tfi, teSKJBW'PK: 
«fflFET6^^-yt7U teffifflMtf>»T.fc9 
huM, y-KH^iEmfi:<i:*^^Ffl^TLT^-5 0 £ 

<nm^\±, s-b*H<Dm2<D&tom^<D±jEm&mmiz 

fcV^T, y— Kl*SE«ffii:3fc9, h7^^12^ 
T3{C*>^-C{1 X 6SfflFET6^-yt7^^;V 

30 ttcy-KH^imfir^^So -^S-g-fi, y-KHo 
»2(Otft*p«-i-^iE«ffi»!K|{c*3V^r, y~ K I i*y 
7^K«ffi^*f9. h?y^* 1 2fi^>itT, 
ryf"14lttlWv\ ^fc, i2«lT 2{^ioV> 

Sli:K$ffiFET6^^^yt7U y— KHco^2^) 
y- KHO^«)^jEm{i»^{-4B^T. y- K I ^ 

Sfei:^ 1 ?. h7^^i2^yu n>^v-y- 1 

40 4 *sft«-t-£„ h7>^^l 2 o^-^SilHfi JifS^ffl 
MTi(^*3»tS-tixJ:0fcla<, ^yfytnoftl 
J-J:5y-KJ^«ffi»Ttt±l5^PflT 1 

[00 3 5] fflFETG^-^^^^^ 

feffi^P^^PI^oy — K J (DWMl (^y^yfi 
4<OS^H®E) (aO^^OT, 3>r>tl4(D 
tll^r, 0iJx^ HI 2 (H) c0^2<^^ff-^OIEm 
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-ecu mffimFET6frmffi t mm<DfeTW.wi c^^-y 
[0036] *j»^att, vwm<ow£Lmt 

H l/?io&Xfmffi.m F E T 6 <Dm%k<D# — 

$C«fflFET6 — >3r7&"&Z> n fcjjs-css. 
Sot, te«E»!Hl^foSEili£SBKI{c:^bUfcttt^ 2& 
ttUfcy b-h^«fflFET6^ISfflFET 
5-^2ftfl3^KSf2 b-c £ ^ 5 ft&"«£8b«a£ 

[0 0 3 7] r<0«t5tc||tfi<0»ffil RlJ;ftfcf % te^ffi 

i o%mw^zmw^mt&wtrt. m»^m 

±7^f fet ^; y^: 

SrtfefclU 68fflFET6^±^s/fFET30)^- 

v^>oitMrfc^-v^7"r^j:5^Si^i i o£ 

[0038] mm<omm2 

±fcMM<Dj&m 1 T'fi. fiSttffl F E T 6 <Df— hmMG 
tS-h*K (/^y77 2 0Offl*Sf) chOP^ ^ 

K2 l*3j:oqgSi2 2£SWT»2 0ttfc8&&«j£ 

[0 0 3 9] Z.<D^m<DMm 2 0>:7*-!7 — KM =i 
^tSlcfc^T, I^MBSeSeIhIK l 0 l o» 2 <z>«ftjgp l 

13£ v h h7^S:fflV^*«LfcS2(Dttj3I 

2 iCfettSSS 2<0&*Pg&l 1 5<0»^Sr^-rifiIKHt?fc 
5o S2iO»l 1 5fL 13 1 <OB 2 Oj£*Dgtf 1 i 3 
<!:^l:g^FET6^-yt7^>f ^ 

£/£1-5fc(D-e£>»9, ^uyh h7^3o^ ^V;*- 
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-K3 1 S©l3 2 i:^^i-5o 
[0 0 4 0] #u>-h h?>x30t^ VH-m&ISMb 

a/mift*«3 0at, 2fttjSS3 0bt^ft 
3 0 1SM3 0 aCO^^ MSTO/-KK1^^ 
ft. lft#i&3 0 aO=i-/UKSS^fiteSEfflFET6^ 
y-MliGCgg^ll, 2&«»3 0b(D*yhiB^ 
H^7^Kl:ggJ^ 2 9c«»3 0b©3-^KB^ 

fc. ^>ft-K3 1©*y-Ktffilt /-KH(^i 
10 3ftSi:£fcfc:, gfet 3 2^bT^7^KtC»igg$ft 

[0 0 4 1] ^JS^ffi2|C*5tt^/-KK, G, H<D 

§P1 1 5lCjo^T. /<y77 2 OJCJ: !? / — KK#H i 
ghii^Low|:^U:^{:, 2|^t^3 0bOn 
K«HF#jE«!fc4: ft f9 , ^*-K3 1 U 
SSL 3 2 [CSSt^Sfcft, y— KHfc^^^ifrOjEWE 
(0 2 (H) #fiS) 0 y — KK^H i 

gh^Lowi:fftt/ct#(Clt 2ftti30b(D 
20 n^KS^mfi^iS©^ ^t-K3 1ttt 
figt3 2^tt«ffij&satftftV> 0 -T&fr^ 12 
<fctft*n» 11511 JiR*JfiO^|R 1 <£>S 2 (OttftA 1 
1 3 tl^Hl^ K«fflFET6^~ hSJEG^H i g 

[0 0 4 2] 9tc^ffi<D^2Kcfcfttf, te^ffi 
f e t 6 h tffiG «:«it ses^a 1 lOt, 
mm^mi 1 o&mm-tz>mwfmt&&v, um^wt 

<n%52<D$i%mi i s^i/y'h h^v*3 oSriB^r 

«( ^FET3^-yt^>{ s ^riztt-rztemm 

F E T 6 ©^-V^7 ^-f ^ y ixtS:tt*P L> £ 
SffiFET6^i^ 7fFET 3(D^ — ls*><DUwi 

{c^-^^-^i-^ «t 9 tcKft^a iio *mm~rz> & ? 

[0 0 4 3] 

— ^ y ^C^f SfeSffl F E to^ - y t7 

*>r s^orftssr&fciu esfflFET^±7^ 7 

Sr»JW"f-5«t 5tcLfcr ttcJ: M8!i««Ej&saEft5 r 
[ia®o^^ftm^] 

[mi] *&W(DnM<oMf&i(D-7*y— KM^v^<— 

so [(3 2] &&m<DmM<omtiBi <D?*y— ki^ 
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[03] ^m<Dmm<omm2(Dy^u-Ym^>y<- 

2 ±h7^, 3 ±^yfFET, 5 S^L 
fflFET, 6 KfflFET, 7 

8, 14, 18, 2 5 nV^fViK 9A*fS 
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^S^, 10 /<;l/^h7^, 11 >fy/<- 
£\ 12 npnf7^^ 13, 15, 1 
6, 17, 22, 24, 26, 32 gin. 19 ^7 
^tV? I C, 20 /<y7r, 21,31 ^ 
~h\ 2 3 pnph^Vv^^ 101 Hgjfflg 
JElHlK, 10 2 ¥»[sl&* 110 

ill mi 112 SS 1 

113, 115 »2<0«^8P, 114 12© 
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[12] 
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